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surgical support during operation for  correction of an internal atrial septal 

It is proposed to use& the mechanical heart-lung in a 

defect. The patient's mame Pat* Anderson , age 6 years, In Dr. HitcfoDekls 

8115 
a.m. 

Find. rinses of the machine are being carried out with normal saline which 

still shows a faintly positive spot test for formddeh$de. !ike patient being 

pre- in thq opra t ing  room. &. Dennis Dr, George Moore scrubbing. 

8:23 Anesthesia initiated $r I&. Ralph Knight. Anesthesia by cyclopropene hduction 
a.m. 

and planned to  -switch over t o  pentothal curare. 

8:33 
a.m. 

Skin prep be+ applied. The neosynephrine bottle has 100 cc of 5$ glucose 

and 10 rngm of neosynephrine in it. The bicarb bottle has 100 cc of bicarb i n  

& it contain- e B e  machine transfusion bottle has in it about 2+ nimrbes 

of blood. Blood bank number 9020 number 9016, and number 9019. A l l  reported 

as compatible. A RH positive. 

8:39 
a.m. 

In i t i a l  skin incision i n  l e f t  femoral area. 

9 : u  
a.m. 

Artificial heart lung mchipe now ftllly prepared. The resevoir filled blocxi. 

The machine ready tb be charged w i t h  blood. The machine resevoir has 1300 ec 



9: 30 
. a.m. 

. 9:43 
armr 

9t45 
a.m. 

10: 80 
a.me 

10:15 
a*=. 

10: 20 
a.m. 

10:a 
a.m. 

10: 25 
a.m. 

10: 27 
a.m. 

10: 29 
a.m. 

10: 31 
a.m. 

in it, 6.6 cc heparin were added. Ho calcium. 

Arterial &en saturation lneasrrred t r ~ r  earlobe eavette. 

8s. Bnesthes3a is ether w i t h  an endotrachial tube. 

the femollal artery. 

1s running amt 85 to 

Cannula is in place in 

A skin incision made on the chest by 1Ar. Dennis over the 3rd rib. 

Arterial oxygen saturation appmx3mately 9%. 

Dr, Varco present. Systolic blood pressure running approximately 90 mm, of 

H ~ G  rl 
mercury. 5 b m ~  arterial pressure is measured tgr c d  in the left femoral i: 

saturated, 

Pl- opened. 

Movacaine applied 

Arterial pres- 

to perfcardim. 

90 mtu. of mercury. mgen saturation approximately 9@. 

artery  approximate^ 70 mm. of mercury. Arterial oxygen approximate$y 9% 

Pericardium opened on the right, Hovocaine instilled. 

Pericardial adhesions to right atrium being freed. 

Additional procaine instilled’in pericardial eac. Patient given 125 mgm. 



10: 32 
a.m. 

. lo:& 
a.m. 

10:43 
a,=, 

10: 46 
a.m. 

10: 47 
a.m. 

10: 5l 
a.m. 

10: !j2 
a .,me 

10: 53 
a.n+ 

10% 58 
aom. 

Arterial oxygen sa&ration consisted at about, 9s. 

t-k-63 I'. 
fk*an arterial pressure 50 gg~1. of mercury. Peripheral blood pressured measured 

aa 56/30. Arterial oxygen saturation 93.s.  

W?. i \ "  

Right auriclllar appendage isolated. -=iVems arterial pressure 50 IIPP. of mercuqy. 

Qrsgen saturation 9%. 

? 

Intra-arterid transylfilsian of approximately 25 cc of heparinised blood. The 

F 4 l T  3 
arterial pressure renmined at 50 mm, of mercury. oxygen eaia~ation m, 

Prom- halted, 

Completion of 50 cc of blood given thtra-erterially. 

the main arterfal pressure uas slightly less than 70 mm. 

A t  

Procederre continued, Total intra-arterial blood uas '50 CC. 

the completion of this 

of mercary, 

f i g  qf;i 
arterial pressure approximately 50 nm. of merctuy. Oxygen saturatj.on 

Additional intra-arterial blood being given, 

l i f -4  - 
-sure of superior vena cava. Anesthesia *e changed to 600, oxygen to 

N, it had been previously 500 to 500, w g e n  saturation at lo:% 88,s. 



pressare at this t5me is 60 mr3. of me-. 

Utl9Oxygen SaturatiOn a4Sk. An additional skin incision is being made over the right 
a.m, 

lower cktf to facllState approach to the inferior vena cava, Amsfhesia 

8 6 $ b  some difficul* is being experienced in the operation of the intererrteridl 

c#anmla* 



l l t M  
8- 

ut 35 
a.m. 

u t 4 9  
a.m. 

u t 0 9  
p.m. 

D i s s e c t i o n  was naable to free pxp the l e f t  subclavian so attention WBS directed 

R i g h t  sllbclavlan has been tied off and bmache8 are lxrv being tied off, 

added belng wed to fjll the tubing on the taUe pparaatOry to connecting up 

machine are also being d e .  The heart-lung machine as be- charged at l2:U. p.s. 

w i t h  approx&nately 13so ral. of ion exchange blood to which 52 mg. of h e m  

have been added. 



ut12 
p.m. 

The cannulae and tubing have been f i l led w i t h  blood from a beaker containing; 

13: 13 
p.m. 

The cannnla is being placed In the right subclavian artery. Arterial saturation 

a t  this tiPle is noted to  be 84%. M e a n  arterial pressure 70%. 

U:15 
p.m. 

The h&$ung apparatus has been moved into the main operating: The resevoir 

contabm the heperbized blood previous* described. 

l2:16 
p.m. 

The cannula ~n the right subclavian artery was cleared of their normal arterlal 

into 
pressure. The t i p  of this CIuUlula is beyond the carotid and / ?  the'inmmlnate 

Ur20 
p.m. 

Attention directed towan3 the asygos vein preparatorg to inserting canntlla. 

arterial pressure is 70 m. mercury. The machine resevoir has approximately 

1300 cc of blood in it. 5.T cc of heparin were adddd, 100 mgm of aureopqycfn, 

and fj00,m units of penicillin. 

12:a Oxygen saturation 8%. Mean arterhl  pressure 7%. mercury. 
p.a. 

=:31 
p.m. 

The w g o s  vein was f& to be very s111till in diameter, would not accept the 

catheter which we planned t o  use. Bn improvised catheter with a straight 

stainless steel  cannula is being prepared and w i u .  be inserted. 



Oxygen e a b t i b n  €@$. Mean a r t e r i a l  pres& ? W h p  of mercury. Dr. Kuight 

for a brief period. 

M e a n  a r t e ~ i a l  pressure 70 mp. of mercrucg. Gre& d i f f i a l t y  being experienced 

in cannalating the azygos vein which is very small. The olryneter recording 

Was restarted and showed &$ of gatmation. &cause of thie low oxygen - 

saturation, -DrO might changed the mixture to 800 oxygen with 500 nitrous. 

The pubes observed as remahbg fairly stable at  about 100 per n&~$te w i t h  

ane recent rise to 106 per minute. 

Hote on the bank blood which was used t o  charge of the machkte and the CZtIlllUlbe. 

Three bottles marked as follows: Blood bank, ml4, 9015 and 9022, all a 

positive. 

Oxygen satmation recorder &ah turned onpading was '79%. The pat3ent received 

100 xqp pronestrol 1.V. 

Vanaus cannula stffl not in place. 

cannula. 

Clotting t h e  taken from the subclavhn 
./ 

Preparing tQ take a 

Arterial saturation 

stab w a n d  in the  right atrium and jlltrodtlce a venous caninila. 

reoorded as 79%. The Dennis$hrlson art&ficlal heart-lung 

being charged w i t h  blood. 

The patient received 50 cc intra-arterial transfusion. W e a n  arterial pressure 

recorded now as 70 m. mnercur~~. 



1: m 
p.m. 

1: 12 
p.m. 

1: I4 
poiua. 

1 : l S  
p,m. 

li18 
p.m. 

1: 21 
p.m. 

1: 22 
p.m. 

1:23 
p.m. 

1: 25 
p.81. 

I: 26 
p.m. 

9.9 cc of 1% cialeiam gluconate added to the’blood i p  the machine, 

20 of heparin given intravenously. The clotting time on a Sample of blood 

prevaasly describedwis reported as showing soft clots in ;ten mirrutes, 

Precperfbion control taken from the a r t e r h l  cannula. Wgen saturation 

a p p ~ w s k w  7w. Mean arter ial  pressure recorded as 70 mm. of mercury. . .  

The rnachine moved in close proximity t0 the table and arterial ennmlIln 

connected to the . 
azlterhl 

1- - lumps of the m a ~ h i n s .  

The vemus carnn&~tnbing vas conriec’ted h the machine. 

The last air bubble rem$& from the arter3.U cannula. 
i- 

Stab wound =de in right atrimmefor introduction.of venous’ carmula. Werial 

pressure at &is time reo~rded as 70 rma. of mercrrrg. w g e n  saturation Tiq6. 

The machine is  started w i t h  one venous cannula in ‘@e one caMula being 

in place In the superior vena cava. The msata arbs pressure showed a fall 

. e t o w w a k  
t o  60 mn. of mercurg. Werial saturation is approximately 77. w e  is 

reported as 1100 mil l i lk t i ers  per ninute. 

The mean arterial pressure reported as 65 18~1. The machine is us- only 4 jets 

and 4 digcs. 

TPre mean  arterial. pressure 70, 77$ saturated. 

1: 27 
p*m. 

At tempt  being made to  insert the cannula in the inferior vena cava. 

and superior vena cava is in place. Circuaation 58 being incompletw cdrried. 

The GcullIula 



1:2?,30 sed. The d a  is in place in the inferior vena cava; however, -the VBEB cava 
p.m. 

1: 28 
p.IQ. 

1: 29 
p.m. 

1: * 
I: 30 
p.m. 

1: 31 
p.m. 

I: 3* 
p.m. 

1: 33 
p.m. 

1: 34. 
p 0%. 

I: 3* 
P*&. 

I: 36 
poi. 

1: 37 
porn. 

The mean arterial 

FltIMkmte reported 

venous diff ererice 
The inferior vena 

pressure 70. Werial saturation 76$. 

1300, ~ e a n  arterial pressure approximately 85. Arterial 

on gross obseroeation on the machine is reported a8 good. 
cava was tied v d  the cannula. 

Mean arterial pressure 80. 

was reported as 3,430 milljliters per minute. 

Oxygen saturatiop 7%. The flow rate 8% this t h e  

Incision made to expose the coronary sinus and introduce canrnrla. The right 

atrium is  opened. 

me coroDarg sinus cannula in place. Flow reported as 1.5 liters per minute. 

R i g h t  atrim is wide open. Suction t i p  is being used to  remve excess blood 

The oapgmator is being atxpprigd with l4 liters of oxygen per minute azd at this 
\$SO cc eo, 

1,OOO ere. of aitmus oxide wa8 added, 

The atrial  aeptal def'ect be- repaired, M e a n  arterial presmwa 95 SIB. of 

mretq. The oxygen eataxration although not recording the needle appears to 



s h  again, 

1:W Coronary sinus catheter out. 
porn. 

of the atrial  septal defect. 

1: 44. 
p.m. 

1: 45 The 
p.m. 

Hiemphone to the field ami Dr. George M~ore, 6 sutures through the 

QKI He7’€< 
r reported not working at thk point but the needle indicates 

B e  flow is approxltrclate 1m per minute. uo aeosynephrine i s  running 

at  the present time since the mean arteriLil pressure is 105 mun. mercury pressure. 

at this t i m e  is approxbatdy 68$. wen saturation appears to be falling, . 

Heart rate is decreeraimgo 



l t q s  
porno 

1: 5Q 
- ,pa ,  

it a 
porno 

I: 52 
P*B. 

I t  54 
porno 

Microphone fo the field and I)r. George more. !t%e catheter out of the coroaarg . 
sinus, wing t o  get the Last stitch in, There are now 8 stiwes in the 

defeat, 

ChanM to about 18 liters of oxygen, 3(30 c.e, of CO2, rate L? liters 

Flow rate 2400. Mean arterial pressure 100, Five discs are being used. Holding 

Wgen saturation at this tinre is approximat&@ 

Gross observation of the satumthn in the discs appears to be good and 

to have 3ntproved. The oqggen saturation recorded was judged not to be acculc 

ate becsase of the marked edearra which had occur& in thehetar lobe, The flair 



Flew rate 2550 per minute. Microphone to the field and Dr, George Moore. 

1: 59 (Dr. M o o r e ) 4  One more stitch taken in *e corner gear trieuspld vulve, 
Pa. 

Part of the %riewp3d, open has been c o r n p e e d  on the medial a s p t ,  The 



2rQ6 
p.m. 

There me a l i t t l e  wiggle ,  No itts all right, Dr, V-0. I don't how ubqt 

it was, it wasntt due to the heart because the heart 



arterial pressure reported as 66 rma. of mercury. 

Perf'oration Is made to open the chest longitudinal farshioa 41 order to 

1 

2s 07 
p.m. 

facilitate massage of the h9az-t. 

' 2tw PiQUrnal paassage of the heart o o n t M .  W e  contraction seeno 
P*%. 5 

2:i.l Cardiac -sage continned. Additional adredin injected into the heart. 
p.m. 

leak contractions seen. 'StrengW of the adredin was 1:40,000, Additional 

5 CCC. given at 2rU+ p.m. cardiac massage continued, 

2:w Massage intempted for inspection of the heart, Weak contmctioas seen, 
p.m. 

2 : l s  Arterial cranked w, Pressure &emted to 90 5u4 af mercuryo 
porn. 

2:l4& H e a r t  observed for approximately 30 seconds whUe electrocardiograph studies 
p.m. 

uere reade, A weak, fairly regular beat was seen+ 

. 2:16 Massage inbrrypted for 15 seconds. Weak Bantraction seen agafn. A emall 
p .m. 



amount of hlood pumped in by d rotation of the arterial pump crank. 

2:1@ 

2r 1% 
porn* 

2: 19 
p*m. 

porn. 

2:1* 
porno 

2: 23 
p,m. 

2: * 
PIPPI 

2: 28 
p.m. 

2: 29& 
p.m. . 

2: 30 
p*m. 

- 8  

2t31 
PO- 

2: 33 
p.m. 

pressure was 80 m. of mercury, 

Cardiae massage continued by Dr. Moore. 

only 

Mean 

weak contraction seen when cardiac massage is interrupted. 

arterial pressure 50. Manual rotation of putups introduced blood into 

the subclavian eannula, Pressure elevated to 75 mm. of me-. 
\ I 

C a r d i a c  massage interrupted. Very weak  contractions seen m r  the ventricles. 

ttlt still VQrg weak. 

Cardkc massage being ~~ntirnxed.  me meau arterial pressure about 85. 

85. 

The heart ia very large. There ~ E I  a fair amount of blood’h  the chest. Weak 

v e n t r i w  contraetionar we= 8089. 

ft  was felt that no recovery at th is  point was possihle. 



2s 34 
p.m. 

a45 
porno 

Additional b l d  3.8 being given intra&erialfy. Arterlal preeamre which had 

been recorded as 0 or 10 m. ef mercury was tihen observed t o  rise t o  about 

have been seen. 

Saction t i p  introduced into the atrial wound. Large mow& of blood erne- 

The atrinm was opened atld the site of septal repair exambed. Buring the 


